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(54) Image communication systems and communication control methods 



(57) The present invention provides an image com- 
munication system which transfers image data in a type 
optimal to a transmitting and a receiving end and a com- 
munication control method for the system. A CPU (36) 
of a digital camera (2) receives receiving-end data type 
information from a printer (3), compares this receiving- 
end data type information (receivable data type name 
and its priority data) with data in a "converted data type" 
column of a data-type conversion table (34a) developed 
in a RAM (34) to select a data type having the highest 



priority from among data types convertible (transmitta- 
ble) by the camera (2) and receivable by the printer (3), 
and sets this data type as that of image data to be trans- 
mitted. The CPU (36) then reads out a corresponding 
data-type conversion program from a ROM (33). con- 
verts to the set data type the type of image data to be 
transmitted, and then transmits this image data to the 
printer (3). 
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Description 



The present invention relates to image communica- 
tion systems and communication control methods for 
the systems, and more particularly to an image commu- 
nication system which transfers image data in a 
selected one of a plurality of data types from a transmit- 
ting end device to a receiving end device and a commu- 
nication control method for such system. 

Conventionally, image communication systems are 
known which transfer image data by cable or radio from 
transmitting end devices such as, for example, digital 
cameras, to receiving end devices such as, for example, 
printers. 

In one such image communication system, the 
transmitting and receiving end devices are beforehand 
dedicated wherein the transmitting end device transmits 
image data in a predetermined specified data size to the 
receiving end device or the receiving end device trans- 
mits to the transmitting end device information on data 
sizes receivable by the receiving end device. The trans- 
mitting end device in turn selects a transmittable data 
size from among the information on the receivable data 
sizes and transmits image data in the selected data size 
to the receiving end device. 

However, such conventional image communication 
system has the following problems. As described above, 
since the receiving end device is arranged to report only 
information on the receivable data sizes to the transmit- 
ting end device when image data is to be transferred 
from the transmitting end device to the receiving end 
device, the transmitting end device selects a data size, 
for example, in the highest image quality from among 
transmitting end-transmittable data sizes contained in 
the receivable data sizes and transmits to the receiving 
end device the image data in the selected data size. 
However, it is the receiving end device that receives the 
transmitted image data and actually performs various 
processes (for example, edition, printing, etc.) on the 
received image data. The data size set at the transmit- 
ting end is not necessarily a data size appropriate for a 
process performed on the received image data at the 
receiving end device. 

For example, let's consider an image communica- 
tion system which includes a digital camera which picks 
up an image and a printer which prints input image data 
in a color on predetermined paper. 

Assume now that the digital camera picks up an 
image and stores same in a memory as image data of a 
VGA (Video Graphics Array) size of a 640 x 480 pixel 
graphics display, and transmits the image data stored in 
the memory in the VGA size or a Q-VGA size (Quarter 
VGA having an aspect ratio of 1/2 to the VGA, that is, its 
whole size is 1/4 of the VGA size) of 320 x 240 pixel 
graphics display via a communication cable to an exter- 
nal device. That is, when the digital camera transmits 
image data of the VGA size stored in a memory in the 
Q-VGA size to the receiving end device, it converts the 



image data to that of the Q-VGA size, which is 

then transmitted. The printer is capable of receiving 
image data of the VGA or Q-VGA size via the communi- 
cation cable, and prints the image data in colors on pre- 
5 determined printing paper on the basis of the image 
data of the Q-VGA size. That is, when receiving the 
image data of the VGA size, the printer converts the 
image data to that of the Q-VGA size, and then performs 
a printing process. 
10 The reason why the digital camera is capable of 
transmitting image data of the VGA size to the printer is 
that the digital camera is intended to also transmit 
image data of the VGA size to an external device such 
as the printer which is capable of only receiving image 
rs data of the VGA size. Similarly, the reason why the 
printer is capable of receiving image data of the VGA 
size is that the printer is intended to be capable of 
receiving image data from a device such as the digital 
camera which is capable of only transmitting image of 
20 the VGA size, and then performs a printing process. 

When the digital camera transmits image data to 
the printer in such image communication system, first, 
the printer informs the digital camera that the printer is 
capable of receiving image data of the VGA and Q-VGA 
25 size. In response to this operation, the digital camera 
transmits to the printer image data in the VGA size 
which has a higher picture quality than the Q-VGA size 
whereas the printer converts the received image data of 
the VGA size to that of the Q-VGA size, and prints this 
30 data in colors on printing paper. 

The image data of the VGA size has four times an 
amount of the image data of the Q-VGA size. In addi- 
tion, the printer is capable of only printing image data of 
the Q-VGA size. However, the digital camera transmits 
35 image data of the VGA size. Thus, the communication 
time required for the image data increases correspond- 
ingly and the printer is required to convert the received 
image data of the VGA size to that of the Q-VAG size, 
which would give an unnecessary wait time to the user, 
40 and hence corresponding power consumption of the 
digital camera and the printer would be invited. 

In order to avoid such problems, you may say that 
the digital camera which is capable of transmitting the 
image data both in the VGA and Q-VGA sizes should 
45 transmit image data preferentially in the Q-VGA size to 
an external device at the receiving end device if this 
external device is capable of receiving the image data of 
the two sizes. However, you cannot make that kind of 
sweeping generalization. 
so For example, when the printer connected to the dig- 
ital camera is capable of printing image data of both the 
Q-VGA and VGA sizes in colors on predetermined print- 
ing paper, and the print sizes are the same, printing the 
image data of the VGA size will usually provide a higher 
55 quality print than the Q-VGA size. However, rf the digital 
camera preferentially transmits the image data in the Q- 
VGA size, such printing performance of the printer can- 
not be utilized sufficiently. 
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As described above, in the conventional image 
communication system, it is impossible to transfer 
image data in an optimal data size in consideration of a 
process, etc., which will be performed at the receiving 
end device. As result, an unnecessary wait time would 5 
be given to the user and/or wasteful power consumption 
of the transmitting and receiving end devices would be 
invited. In order to transfer image data in an optimal 
data size, it is necessary to set image data manually in 
an appropriate data size in the transfer. That is, the con- w 
ventional image communication system is complicated 
in operation and is not easy to use. 

As a preferable aspect, according to the present 
invention, there is provided an image communication 
system comprising a transmitter capable of transmitting 15 
image data in a selected one of a plurality of data types 
and a receiver capable of receiving from said transmitter 
image data in a selected one of a plurality of types, 

said receiver comprising: 20 
a storage means for pre-storing the plurality of 
data-type information items, each representing a 
respective one of the plurality of data types in a 
selected one of which said receiver is capable of 
receiving image data, and a corresponding plurality 25 
of priority data items each given to a respective one 
of the last-mentioned plurality of data types; 
a transmitting means for transmitting to said trans- 
mitter the plurality of data type information items 
and the corresponding plurality of priority data 30 
stored: in said storage means; and 
an image data receiving means for receiving image 
data transmitted in a selected one of the plurality of 
data types by said transmitter, and 

said transmitter comprising: 35 

a first storage means for pre-storing a plurality 
of data type information items each represent- 
ing a respective one of the plurality of data 
types in which said transmitter is capable of 40 
transmitting image data; 
a receiving means for receiving a plurality of 
data type information items and the corre- 
sponding plurality of priority data transmitted 
and receivable by said receiver; 45 
setting means for selecting and setting, as a 
data type in which said transmitter transmits 
image data to said receiver, a data type having 
the highest priority on the basis of the plurality 
of priority data received by said receiving so 
means from among the plurality of data type 
information items pre-stored in said first stor- 
age means and transmrttable by said transmit- 
ter and received by said receiving means and 
receivable by said receiver; 55 
a converting means for converting the data 
type, in which said transmitter transmits the 
image data to said receiver, to the data type set 



by said setting means; and 
an image data transmitting means for transmit- 
ting to said receiver the image data in the type 
converted by said converting means. 

As another preferable aspect, according to the 
present invention, there is provided a communication 
control method for an image communication system 
comprising a transmitter capable of transmitting image 
data in a selected one of a plurality of data types and a 
receiver capable of receiving image data in a selected 
one of a plurality of types, comprising the steps of: 

transmitting from the receiver to the transmitter a 
plurality of data type information items each repre- 
senting a respective one of the plurality of data 
types and a corresponding plurality of priority data 
each given to a respective one of the plurality of 
data type information items; and 
selecting and setting in the transmitter, as a data 
type in which the transmitter transmits image data 
to the receiver, a data type having the highest prior- 
ity on the basis of the plurality of priority data 
received by the receiver from among the plurality of 
data type information items received from and 
receivable by the receiver; and 
converting in the transmitter the data type in which 
the transmitter transmits the image data to the 
receiver to the data type set by said setting step. 

As still another preferable aspect, according to the 
present invention, there is provided an image communi- 
cation system comprising a transmitter capable of trans- 
mitting image data in a selected one of a plurality of 
types different in image quality level and a receiver 
capable of receiving image data from said transmitter in 
a selected one of a plurality of types different in image 
quality level, 

said receiver comprising: 

a storage means for pre-storing a plurality of data- 
type information items each representing a respec- 
tive one of the plurality of data types in a selected 
one of which said receiver is capable of receiving 
image data, and a corresponding plurality of priority 
data each given to a respective one of the last-men- 
tioned plurality of data types; 
a transmitting means for transmitting to said trans- 
mitter the plurality of data type information items 
and the corresponding plurality of priority data 
stored in said storage means; and 
image data receiving means for receiving image 
data transmitted in a selected one of the plurality of 
data types by said transmitter, and 
said transmitter comprising: 

a first storage means for pre-storing a plurality 
of data type information items each represent- 
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ing a respective one of the plurality of data 
types in which said transmitter is capable of 
transmitting image data to said receiver; 
a second storage means for storing image data 
in a data type having a predetermined image 5 
quality level; 

a receiving means for receiving the plurality of 
data type information items and the corre- 
sponding plurality of priority data transmitted 
and receivable by said receiver; 10 
a selecting means for selecting, as a data type 
in which said transmitter transmits image data 
to said receiver, a data type having the highest 
priority on the basis of the plurality of priority 
data received by said receiving means from is 
among the plurality of data type information 
items pre-stored in said first storage means 
and transmittable by said transmitter, and 
received by said receiving means and receiva- 
ble by said receiver; 20 
a comparing means for comparing an image 
quality level of the data type selected by said 
selecting means with that of the data type for 
the image data stored in said second storage 
means; 25 
a setting means, responsive to said comparing 
means determining that said selected data 
type has a higher image quality level than the 
data type for the image data stored in said sec- 
ond storage means, for selecting and setting, 30 
as the data type in which said transmitter trans- 
mits the image data to said receiver, a data 
type having an image quality level closest to 
that of the data type for the image data stored 
in said second storage means from among the 35 
plurality of transmittable receivable data types; 
converting means for converting the data type 
in which said transmitter transmits the image 
data to said receiver to the data type set by 
said setting means; and 40 
image data transmitting means for transmitting 
to said receiver the image data in the data type 
converted by said converting means. 

As a further preferable aspect, according to the 45 
present invention, there is provided a communication 
control method for an image communication system 
comprising a transmitter capable of transmitting image 
data in a selected one of a plurality of types different in 
image quality level and a receiver capable of receiving so 
image data in a selected one of a plurality of types dif- 
ferent in image quality level, comprising the steps of: 

transmitting from the receiver to the transmitter the 
plurality of data type information items and a corre- 55 
sponding plurality of priority data; 
storing image data in a memory of the transmitter in 
a data type having a predetermined image quality 



level; 

selecting in the transmitter, as a data type in which 
the transmitter transmits image data to the receiver, 
a data type having the highest priority on the basis 
of the plurality of priority data received by the 
receiver from among the plurality of data type infor- 
mation items transmittable by the transmitter, and 
received from and receivable by the receiver; 
comparing in the transmitter an image quality of 
level of the data type selected by said selecting step 
with that of the data type for the image data stored 
in the memory, and in response to said comparing 
step determining that the selected data type has a 
higher image quality level than the data type for the 
image data stored in the memory, selecting and set- 
ting in the transmitter, as a data type in which the 
transmitter transmits the image data to the receiver, 
a data type having an image quality level closest to 
that of the data type for the image data stored in the 
memory from among the plurality of transmittable 
receivable data types; 

converting in said transmitter the data type in which 
the transmitter transmits the image data to the 
receiver to the data type set by said setting step; 
and 

transmitting from the transmitter to the receiver the 
image data in the data type converted by said con- 
verting step. 

In those inventions, the transmitter is capable of 
transmitting to the receiver the image data in an optimal 
data type in consideration of the processing performed 
on the image data in the receiver and the image quality 
level of the image data stored in the transmitter to be 
transmitted to the receiver. As a result, a possible 
wasteful communication time which would otherwise be 
produced is eliminated, the image data is transmitted 
rapidly, no manual setting of the data type is required in 
transferring the image. That is, the handiness of this 
system is improved. Elimination of the wasteful commu- 
nication time serves to suppress power consumption of 
the transmitter and receiver. 

FIG. 1 is a perspective view of an image communi- 
cation system 1 according to the present invention 
in which a digital camera 2 is connected via a com- 
munication table 4 to a printer 3; 
FIG. 2 is a block diagram of an internal composition 
of the digital camera 2; 

FIG.3 illustrates a data-type conversion table 34a 
developed in a RAM 34 of FIG. 2; 
FIR. 4 is a block diagram of an internal composition 
of the printer 3; 

FIG. 5 illustrates a reception data-type storage 
table 56a developed in a RAM 56 of FIG. 4; 
FIG. 6 is a block diagram of a color printing unit 58 
of FIG. 4; 

FIG. 7 is a flow chart of a main control process 1 
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performed by a CPU 57 of FIG. 4; 
FIG. 8 is a flow chart of a reception control process 
performed as a subroutine of a main control proc- 
ess 1 of FIG. 7 by the CPU 57; 
FIG. 9 is a flow chart of a transmission control proc- 
ess 1 performed by a CPU 36 of FIG. 2; 
FIG. 10 illustrates a communication process in 
which image data is transferred from the digital 
camera 2 to the printer 3 in the transmission control 
process 1 of FIG. 9 performed by the camera 2 and 
in the reception control process 1 of FIG. 8 per- 
formed by the printer 3; 

FIG. 11 is a block diagram of an internal composi- 
tion of a digital camera 7 of a second embodiment; 
FIG. 12 illustrates a data-type conversion table 62a 
developed in a RAM 62 of FIG. 1 1 ; 
FIG. 13 is a block diagram of an internal composi- 
tion of a printer 8 in the second embodiment; 
FIG. 14 illustrates a receiving data type storage 
table 72a developed in a RAM 72 of FIG. 13; 
FIG. 15 is a flow chart of a main control process 2 
performed by a CPU 73 of FIG. 13; 
FIG. 1 6 shows a part 1 of the flow chart of the main 
control process 2 performed by a CPU 63 of FIG. 
11;and 

FIG. 1 7 shows a part 2 of the flow chart of the main 
control process 2. 

A preferred embodiment of an image communi- 
, cation system according to the present invention 
will be described in detaH in reference to the accom- 
panying drawings. 

Fig. 18 is a block diagram of an image communica- 
tion system 6 according to the present invention in 
which a digital camera 7 is connected via infrared 
rays to a printer 8; 

(First Embodiment) 

The composition of the image communication sys- 
tem of the preferred embodiment will be described. FIG. 
1 is a perspective view of the image communication sys- 
tem 1 according to the present invention in which a dig- 
ital camera 2 (electronic still camera) is connected via a 
communication cable 4 to a printer 3. 

First, the digital camera 2 will be described. The 
digital camera 2 has an image pickup lens 1 1 (shown by 
a broken line) on a back of a casing 2a. The digital cam- 
era 2 also has a display unit 12 composed, for example, 
of a liquid crystal display (LCD) on a front side of the 
casing 2a. The display unit 12 displays an image of a 
subject picked up via the pickup lens 11 in the pickup 
operation and reproduces and displays the picked-up 
image. A mode change switch 13 is provided on the 
right of the display 12 to select one of a pickup mode, a 
reproduce mode and a communicate mode by sliding 
the switch 13 vertically. 

Provided on an upper surface of the casing 2a are 
a power switch 14 which turns on/off a power supply by 



sliding horizontally, a shutter key 15 which instructs the 
camera to pick up an image, V and keys 1 6 and 1 7 
to select and specify image data to be reproduced/dis- 
played on the display 12 from among a plurality of 

5 image data stored in a memory (flash memory 31 to be 
descrfoed later in more detail). 

Provided on the upper surface of the casing 2a is a 
serial input/output terminal 18 to transmit/receive image 
data, control data, etc., between the digital camera and 

10 an external device with the input/output terminal 18 
receiving a plug 4a provided at one end of the commu- 
nication cable 4. 

The digital camera 2 is composed of a camera unit 
with the image pickup lens 1 1 and a body relative to 

is which the camera unit and hence the pickup lens 1 1 are 
freely rotatabie and removable. 

The printer will be described nest. In FIG. 1, the 
printer 3 has a paper insert/discharge port 41 on a front 
of a casing 3a thereof with the port 41 being used as an 

20 entrance through which predetermining printing paper 5 
is inserted into the printer body and as an exit through 
which the printed paper 5 is discharged from the printer 
3 to the outside. 

Provided on an upper surface of the casing 3a are 

25 a power supply switch 42 which turns on/off a power 
supply of the printer, and keys 43 and 44 which 
select and specify image data to be gotten from a plural- 
ity of image data stored in the memory (flash memory 
31) of the digital camera 2, and a print key 45 which 

30 commands determination of an image to be selected 
and printing of the gotten image on the printing paper 5. 

Provided backward on the upper surface of the cas- 
ing 3a is a serial input/output terminal 46 through which 
image data, control data, etc., are transmitted/received 

as between the printer 3 and an external device (camera 2) 
with the terminal 46 receiving a plug 4b provided at the 
other end of the communication cable 4. 

FIG. 2 is a block diagram of the digital camera 2 of 
FIG. 1 , which is capable of producing image data of the 

40 VGA type on the basis of the picked-up image, and stor- 
ing the image data in a memory (flash memory 31), and 
transmitting the image data in the VGA, Q-VGA or S- 
VGA type via the communication cable 4 to an external 
device (printer 3). When the image data is transmitted in 

45 the Q-VGA or S-VGA type, the image data of the VGA 
type stored in the memory is converted to that of the Q- 
VAG or S-VGA, which is then transmitted. 

The digital camera 2 of FIG. 2 is composed of the 
display unit 12 of FIG. 1 , a CCD 20. a buffer 21, an A/D 

so converter 22, a driver 23. a timing generator 24, a signal 
generator 25. a VRAM 26. a D/A converter 27, a buffer 
28, a DRAM 29, a compander 30, a flash memory 31 , a 
CG 32. a ROM 33. a RAM 34, a key-in unit 35. a CPU 
36, and an I/O port 37. 

55 The CCD (Charge Coupled Device) 20 is com- 
posed of a pixel face in which many pixels each com- 
posed of a pair of superposed photo-detection element 
and transfer electrode are disposed, and an output unit 
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which converts charges stored in the respective pixels 
to corresponding voltages, and which then outputs 
those voltages. Light entering via the image pickup lens 
1 1 into the CCD is received by the pixel surface, electric 
charges proportional to the received quantities of light 
at the respective pixels are stored in the corresponding 
pixels. The electric charges stored in the respective pix- 
els are sequentially read out in units of a pixel as an 
electrical signal by the output unit in accordance with a 
drive signal delivered by the driver 23, and are delivered 
as an image pickup signal (analog signal) via the buffer 
21 to the A/D converter 22. 

The A/D (Analog to Digital) converter 22 converts 
the delivered analog signal to a digital signal, which is 
then delivered to the timing generator 24. 

The driver 23 controls the timing of exposing and 
reading out of the CCD 20 on the basis of the timing sig- 
nal delivered from the timing generator 24, which gener- 
ates the timing signal which controls the driver 23 on the 
basis of a video getting signal received from the CPU 
36. 

The signal generator 25 performs a color operating 
process on the image pickup (digital) signal received via 
the timing generator 24, produces image data of the 
VGA type composed of a luminescence signal (Y data) 
and a color signal (C data), and delivers the image data 
to the DRAM 29. 

The signal generator 25 adds a sync to the image 
data of the VGA type delivered from the DRAM 29 by 
the CPU 36 to produce a (digital) video signal, and then 
stores the video signal temporarily in the VRAM 26. The 
video signal stored in the VRAM 26 is and then deliv- 
ered via the A/D converter 27 and buffer 28 to the dis- 
play 12. 

The VRAM (video Random Access Memory) 26 is a 
video memory which temporarily stores a video signal 
(image data) produced by the signal generator 25. 

The D/A (Digital to Analog) converter 27 converts 
the digital video signal (image data) delivered from the 
VRAM 26 by the signal generator 25 to an analog sig- 
nal, which is then delivered via the buffer 28 to the dis- 
play unit 12. 

The display unit 12 is composed, for example, of a 
liquid crystal display, which displays an image based on 
a video signal (image data) received via the D/A con- 
verter 27 and the buffer 28. 

The DRAM (Dynamic Random Access Memory) 29 
is a semiconductor memory which temporarily stores 
picked-up image data of the VGA type delivered from 
the signal generator 25 or image data of the VGA type 
read out from the flash memory 31 by the CPU 36 and 
expanded by the compander 30 to be described later. 

The compander 30 compresses by encoding the 
image data of the VGA type stored in the DRAM 29. 
More specifically, it process the image data in a prede- 
termined encoding process, for ©cample, including a 
DCT (Discrete Cosine Transform) of the image data in 
units of 8d$BU=i(B8 pixels in a JPEG (Joint Photo- 



graphic Experts Group) algorithm, quantization, and 
Huffman coding, depending on a type of the image (in 
this case, a still picture) to be handled, and delivers the 
compressed image data of the VGA type to the flash 

5 memory 31 . Similarly, image data of the Q-VGA and S- 
VGA types to be transmitted to the printer 3 (external 
device) in the transmission control process 1 (FIG. 9) to 
be described later in more detail are compressed and 
delivered to the I/O port 37. The compander 30 decodes 

70 the compressed image data of the VGA type stored in 
the flash memory 31. expand the decoded image data 
and transmits the resulting image data to the DRAM 29. 

The flash memory 31 is a semiconductor memory 
which stores a plurality of image data of the VGA type 

is each compressed by the compander 30 and its plurality 
of storage number data which are placed in correspond- 
ing relationship in storage order. 

The CG (Character Generator) 32 is a memory 
which contains character data such as, for example, 

20 operation guidance kana letters, alphanumeric charac- 
ters and symbols, displayed on the display 12. 

The ROM (Read Only Memory) 33 contains various 
control programs each in the form of program codes 
readable by the CPU 36 for control of the respective ele- 

25 ments of the digital camera 2 executed by the CPU 36, 
for example, in the transmission control process 1 (FIG. 
9). 

The ROM 33 also contains a data-type conversion 
program which converts the image data of the VGA type 

30 stored in the flash memory 31 to image data of Q-VGA 
type or S-VGA (Super VGA) type in which a maximum 
of 256 different colors is displayed simultaneously in a 
graphics display of 1024 x 786 pixels and further con- 
tains a data-type conversion table 34a (FIG. 3) to be 

35 developed in the RAM 34 and to be described later in 
more detail. 

The RAM (Random Access Memory) 34 forms a 
work area which temporarily stores various data to be 
processed when various control processes are exe- 

40 cuted by the CPU 36. A data-type conversion table 34a 
read out from the ROM 33 by the CPU 36 is developed 
in the RAM 34. 

FIG. 3 illustrates one example of the data-type con- 
version table 34a to be developed in RAM 34. In the 

45 table 34a, a "converted data type" column contains type 
names of image data (in the present embodiment, Q- 
VGA, S-VGA) to which the type (VGA) of the image data 
stored in the flash memory 31 as a conversion source is 
convertible (transmittable) by the camera 2, and a "con- 

so version program" column contains program names of 
data-type conversion programs in charge of type con- 
version corresponding to the respective type names of 
image data in the "converted data type" column. 

The key-in unit 35 is composed of the mode change 

55 switch 13, power supply switch 14, shutter key 15 "+" 
key 16 and "-" key 17. and outputs and delivers to the 
CPU 36 a signal depending on depression or sliding of 
a respective one ol the keys. 
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The CPU (Central Processing Unit) 36 controls the 
respective elements of the digital camera 2 in accord- 
ance with various control programs contained in the 
ROM 33. SpecificaDy, the CPU 36 is responsive to spec- 
ifying of a communicate mode by sliding the mode 
change switch 13 to perform the transmission control 
process 1 (FIG. 9). 

In the transmission control process 1, the CPU 36 
receives receiving-end data type information (receiva- 
ble data type name and its priority data, FIG. 5) via the 
I/O port 37 from the printer 3. compares the receiving- 
end data type information and the "converted data type" 
column data of the data-type conversion table 34a (FIG. 
3) developed in the RAM 34 to select a data type of the 
highest priority from among data types convertible 
(transmittable) by the digital camera 2 and receivable by 
the printer 3. and sets the data type as that of the image 
data to be transmitted. The CPU 36 then refers to the 
data-type conversion table 34a, reads out a data-type 
conversion program corresponding to the set data type 
from the ROM 33, converts the type of the image data to 
be transmitted to the set data type, and then transmits 
this image data via the I/O port 37 to the printer 3. 

When the shutter key 15 is depressed in the image 
pickup mode, the CPU 36 delivers a video get signal to 
the timing generator 24, which generates a timing signal 
in accordance with the video get signal, and delivers the 
timing signal to the driver 23. The driver 23 controls tim- 
ings for exposing and reading out the CCD 20 in accord- 
ance with the timing signal, and gets an image pickup 
signal from the CCD 20. The A/D converter 22 converts 
the gotten analog image pickup signal to a digital signal. 
The signal generator 25 performs a color operating 
process on the image pickup signal to produce image 
data of the VGA type, and stores same in the DRAM 29. 
The CPU 36 transfers the image data stored in the 
DRAM 29 to the compander 30 to compress the image 
data, and the compressed image data (of the VGA type) 
in the flash memory 31 . 

When a reproduce mode is specified by sliding the 
mode change switch 13, the CPU 36 sequentially reads 
out the image data of the VGA type stored in the flash 
memory 31 in accordance with depression of the V key 
1 6 or key 1 7 and transfers the read image data to the 
compander 30 to thereby expand the image data, and 
then stores the resulting data in the DRAM 29. Thereaf- 
ter, the CPU 36 transfers the image data stored in the 
DRAM 29 to the signal generator 25, which adds a sync 
signal to the received image data to produce a video 
signal, then delivers the video signal via the VRAM 26, 
D/A converter 27, and buffer 28 to the display unit 1 2 to 
thereby reproduce and display an image on the display 
screen of the display unit 12. 

The I/O (Input/Output) port 37 is an interface which 
controls the input/output of serial data (image, control 
data, etc.) transmitted between the digital camera 2 and 
the printer 3 (external device) connected via the serial 
input/output terminal 18 and communication cable 4. 



FIG. 4 is a block diagram of the printer 3 of FIG. 1 
which is capable of receiving image data of the VGA 
and Q- VGA type from an external device (digital camera 
2) via the communication cable 4, and performs a color 

5 printing process on the printing paper 5 on the basis of 
the image data of the Q-VGA type. That is, when the 
printer 3 receives image data of the Q-VGA type it con- 
verts the image data to that of the Q-VGA type, and then 
performs a printing process. 

10 In FIG. 4, the printer 3 is composed of an I/O port 
51, an image memory 52, an expander 53, a key-in unit 
54, a ROM 55, a RAM 56, a CPU 57, and a color print- 
ing unit 58. 

The I/O port 51 is an interface which controls the 

15 input/output of serial data (image data, control data, 
etc.) transmitted between the digital camera 2 (external 
device) and the printer 3 via the serial input/output ter- 
minal 46 and communication cable 4. 

The image memory 52 stores image data of the 

20 VGA or Q-VGA type compressed, for example, in a 
JPEG system transferred from the digital camera (exter- 
nal device) 2 and image data decoded and expanded by 
the expander 53. 

The expander 53 decodes and expands image data 

25 of the VGA or Q-VGA type compressed, for example, in 
the JPEG system and then delivers the expanded data 
to the image memory 52. 

The key-in unit 54 is composed of the power supply 
switch 42, "+" key 43, key 44, and print key 45, and 

30 outputs and delivers to the CPU 57 a signal depending 
on depression of a respective one of the key. 

The ROM 55 contains various control programs 
such as a main control process 1 (FIG. 7) and a recep- 
tion control process 1 (FIG. 8) set as a subroutine of the 

3$ main control process 1 for control of the respective ele- 
ments of the printer 3 by the CPU 57. The respective 
control programs are stored in the form of codes reada- 
ble by the CPU 57. 

When the image data stored in the image memory 

40 52 is of the VGA type, the ROM 55 contains a data-type 
conversion program which converts the image data 
stored in the image memory 52 to that of the Q-VGA 
type to perform a printing process on the basis of the 
image data of the VGA type, and also contains a recep- 

45 tion data-type storage table 56a (FIG. 5) to be devel- 
oped in the RAM 56. 

When the respective control processes are exe- 
cuted by the CPU 57, the RAM 56 forms as a work area 
which temporarily stores various data to be processed. 

so The reception data-type storage table 56a read out from 
the ROM 55 by the CPU 57 is developed in the RAM 56. 

FIG. 5 illustrates one example of the reception 
data-type storage table 56a developed in the RAM 56. 
In the reception data-type storage table 56a, a "recep- 

55 tion data type" column contains data-type name data (in 
the present embodiment, VGA, Q-VGA) of image data 
receivable in the printer 3. and a corresponding "prior- 
ity" column contains numerical (priority) data which 
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determines the priority of reception of a respective data 
type in accordance with a printing process performed in 
the printer 3. 

The printer 3 is capable of receiving image data of 
the VGA and Q-VGA types, but is only capable of print- s 
ing image data of the Q-VGA type. Thus, if the con- 
nected external device is capable of transmitting image 
data of the two types, and even when the printer 3 
receives image data of a higher resolution (quality) 
image data (i.e., of the VGA type), the communication 10 
time would increase, the data type would be required to 
be converted to the Q-VGA type, which would be 
demerits of the printer 3. Thus, as the priority data, the 
Q-VGA and VGA types are set as "1 W and n 2 n . respec- 
tively, as shown in FIG. 5. That is. the Q-VGA type is set is 
as having higher priority than the VGA type. 

The data (receivable data-type name data and its 
priority data) stored in the reception data-type storage 
table 56a is transmitted via the communication cable 4 
to the digital camera 2 (transmitting- end external 20 
device) in the reception control process 1 (FIG.8). 

The CPU 57 controls the respective elements of the 
printer 3 in accordance with various control programs 
contained in the ROM 55. More specifically, when the 
power switch 42 is depressed to turn on the power sup- 25 
ply, the CPU 57 executes the main control process 1 
(FIG. 7) and the reception control process 1 (FIG. 8) set 
as a subroutine of the main control process 1 . 

As shown in FIG. 6, the color printing unit 58 is 
composed of a sensor 58a, motor drivers 58b, 58c and 30 
58d, a head motor 58e, a ribbon feed motor 58f, a paper 
feed motor 58g, and a printing head 58h. 

The sensor 58a is composed of an optical sensor or 
mechanical contact type sensor which senses the posi- 
tion of the printing head 58h and a cartridge ink ribbon 35 
(not shown) having a ribbon of color printing yellow (Y), 
magenta (M), and cyan (C) and also senses printing 
paper 5 inserted into the paper insert/discharge port 41 . 

The motor driver 58b is connected to a head motor 
58e; the motor driver 58c to the ribbon feed motor 58f ; 40 
and the motor driver 58d to the paper feed motor 58d. 
The respective motor drivers 58b, 58c and 58d drive 
and control the head motor 58e. ribbon feed motor 58f 
and paper feed motor 58g, respectively, in accordance 
with drive signals from the CPU 57. 45 

The head motor 58e controls the positions of the 
printing head 58h and the cartridge ink ribbon. The rib- 
bon feed motor 58f sequentially carries the ribbon 
placed between the printing head 58h and the printing 
paper 5 as the printing process proceeds. The printing so 
paper feed motor 58g feeds the printing paper 5 
inserted into the paper insert/discharge port 41 to a pre- 
determined print start position, and when the image 
data is printed, is responsive to termination of the color 
printing process for one line in the scanning direction of 55 
the printing head 58h to move the printing paper 5 for 
the next one line, and returns the printed paper 5 to the 
paper insert/discharge port 41 and then discharges the 



printed paper out of the port 41 . 

The printing head 58h is composed of 960 heating 
elements whose density is, for example, 300 dpi 
(dots/inch) in a ceramic plate, and a driver which turns 
on/off and heat the heating elements individually in 
accordance with a drive signal from the CPU 57. The 
printing head 58h is depressed against the printing 
paper 5 in accordance with a drive signal from the CPU 
57, so that the respective colors: yellow (Y), magenta 
(M), cyan (C) are transferred to the printing paper 5 by 
heat produced by the heating elements from a ribbon 
held between the printing head 58h and the printing 
paper 5. The color printing unit 58 sequentially heat 
transfers the three color Y, M and C to the printing paper 
5 and prints a color image on the printing paper 5 under 
of the CPU 57. Operation: 

The main control process 1 executed by the CPU 
57 of the printer 3 will be described next with a flow 
chart of FIG. 7. When the power switch 42 is depressed 
to turn on the power supply, the CPU 57 reads out a pro- 
gram for the main control process 1 stored in the ROM 
55 and starts the corresponding processing. 

First, after initialization, the CPU 57 performs an ini- 
tial process in which the reception data-type storage 
table 56a (FIG. 5) stored in the ROM 55 is developed in 
a predetermined region of the RAM 56 (step S1), and 
then determines whether the digital camera 2 (external 
device) is connected to the printer 3 (step S2) by deter- 
mining whether a predetermined connection signal is 
inputted to the I/O port 51 from the digital camera 2 via 
the communication cable 4 and serial input/output ter- 
minal 46. As a result, if the digital camera 2 is not con- 
nected to the printer 3, the CPU 57 continuously 
monitors whether the digital camera 2 is connected to 
the printer 3. 

When the CPU 57 determines that the digital cam- 
era 2 is connected to the printer at step S2, it transmits 
an image select signal to the digital camera 2 via the I/O 
port 51, serial input/output terminal 46, and communi- 
cation cable 4, and then shifts to the printing image 
select mode (step S3). 

When the CPU 36 of the digital camera 2 receives 
the image select signal, it first reads out image data, for 
example, of a storage number "1 " from among 96 image 
data stored in the flash memory 31, causes the com- 
pander 30 to expand the read image data, causes the 
signal generator 25 to add a sync signal to the resulting 
image data to thereby produce a video signal, and then 
outputs the video signal to the display unit 12 and 
causes same to reproduce and display a corresponding 
image. 

Then, the CPU 57 of the printer 3 determines 
whether the print key 45 is depressed (step S4). If not, 
the CPU 57 then determines whether the V key 43 or 
key 44 is depressed (step S5). 

When the CPU 57 determines that none of the keys 
43 and 44 is depressed, it returns to step S4. H the CPU 
57 determines that any one of the keys 43 and 44, for 
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example the "+" key 43. is depressed, the CPU 57 trans- 
mits a next image select signal to the digital camera 2 or 
when the CPU 57 determines that the key 44 is 
depressed, it transmits a preceding image select signal 
to the digital camera 2 (step S6), and then returns to 
step S4. 

When the CPU 36 of the digital camera 2 receives 
any one of the next image select signal and the preced- 
ing image select signal, the CPU 36 reads out image 
data from the flash memory 31 in accordance with the 
received signal and displays the read-out image data on 
the display unit 12. For example, when the CPU 36 
receives the next image select signal, and image data 
having a storage number "1" is displayed on the display 
unit, the CPU 36 reads out image data having the next 
storage number "2", which is one higher in number than 
the at present displayed image data, from the flash 
memory 31, and reproduces and displays the read 
image data on the display 12. If the CPU 36 receives the 
preceding image select signal and image data having a 
storage number "3" is displayed, it reads out image data 
having the immediately preceding storage number "2", 
which is one lower in number than the at present dis- 
played data, from the flash memory 31 , and reproduces 
and displays the read data on the display unit 12. 

By employing such arrangement, the user is able to 
sequentially display the plurality of image data stored in 
the flash memory 31 of the digital camera 2 on the dis- 
play 12 while retrieving an image to be printed. Also, by 
depressing the "+" key 16 or key 17 of the digital 
camera 2 in the retrieval of an image to be printed, the 
image data stored in the flash memory 31 is displayed 
sequentially on the display 12 in ascending or descend- 
ing order of storage number. 

When the CPU 57 of the printer 3 determines at 
step S4 that the print key 45 has been depressed, the 
CPU 57 transmits to the digital camera 2 a printing 
image specifying signal which specifies as a printing 
image the image displayed on the display 12 of the dig- 
ital camera 2 when the print key 45 is depressed (step 
S7), and then executes the reception control process 1 
(FIG. 8) set as a subroutine of the main control process 
1 (step S8). 

When the image data whose printing is specified in 
the reception control process 1 is stored from the digital 
camera 2 via the communication cable 4 and I/O port 51 
into the image memory 54, the CPU 57 decodes and 
expands the image data stored in the image memory 
52, using the expander 53 (step S9), and again stores 
the expanded image data in the image memory 52. 

The CPU 57 determines whether the type of the 
image data stored in the image memory 52 is of the 
VGA type (step S10). If not, the CPU 57 shifts to step 
SI 2. If the CPU 57 determines at step S10 that the 
image data is of the VGA type, it reads out the data-type 
conversion program from the ROM 55 and converts the 
type of the image data from VGA to Q-VG A on the basis 
of the data-type conversion program (step S1 1). 



Thereafter, the CPU 57 produces printing image 
data for the respective Y, M and C colors on the basis of 
this image data of the Q-VGA type and stores the print- 
ing image data in a predetermined area of the RAM 56 

5 (step S12). 

Then, the CPU 57 determines on the basis of a 
sensing signal from the sensor 58a of the color printing 
unit 58 whether or not printing paper 5 is inserted into 
the paper insert/discharge port 41 (step S13). If not, the 

10 CPU 57 continuously monitors whether the printing 
paper 5 is inserted. 

When the CPU 57 determines at step S13 that the 
printing paper 5 is inserted, it transfers the printing 
paper 5 to a predetermined print starting position (step 

is S14), starts a color printing process (step S15), drives 
the printing head 58h on the basis of the printing image 
data for the respective Y, M and C colors stored in the 
RAM 56, moves the printing paper 5 for the next one line 
as the printing head 58h ends the color printing for one 

20 line in the scanning direction, and then prints the color 
image concerned on the printing paper 5 (step S16). 

Thereafter, the CPU 57 determines whether the 
printing process has ended (step S17). If not, the CPU 
57 returns to step S16 to continue the printing process. 

25 When the CPU 57 determines that the printing process 
has ended, it discharges the printed paper 5 through the 
paper insert/discharge port 41 to the outside (step S18), 
and then ends the main control process 1 . 

The reception control process 1 executed as a sub- 
so routine of the main control process 1 will be described 
with reference to the flow chart of FIG. 8. 

When the CPU 57 shifts to step S8 of the main con- 
trol process 1 , it reads out a program for the reception 
control process 1 stored in the ROM 55 and starts its 

35 processing. 

First, the CPU 57 determines whether an inquire 
command (to inquire a type of receivable image data) 
from the digital camera 2 has been received (step T1). If 
so, the CPU 57 transmits the data-type name data and 

40 its priority data (receiving-end data-type information) 
contained in the reception data-type storage table 56a 
(FIG. 5) of the RAM 56 from the I/O port 51 via the com- 
munication cable 4 to the digital camera 2 (step T2). and 
then shifts to a reception wait mode or state (step T3). 

45 The CPU 36 of the digital camera 2 is responsive to 
reception of the receiving-end data-type information to 
set a type of the image data to be transmitted in the 
transmission control process 1 (FIG. 9) and transmits 
the image data in the appropriate data type to the 

so printer 3. 

Then, the CPU 57 of the printer 3 determines 
whether or not the printer has received image data from 
the digital camera 2 (step T4). If so, the CPU 57 stores 
this image data in the image memory 52 (step T5), and 

55 then determines whether or not the reception of the 
image data has ended (step T6). 

If the CPU 57 determines that reception of the 
image data has not ended, the CPU 57 shifts to step T5 
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to thereby continue reception of the image data. When 
the CPU 57 determines that the reception of the image 
data has ended, it transmits a reception end signal to 
the digital camera 2 (step T7), terminates the reception 
control process 1 , and returns to step S9 of the main 
control process 1 . 

The transmission control process 1 executed by the 
CPU 36 of the digital camera 2 will be described with 
reference to the flow chart of FIG. 9. 

When the mode change switch 13 is slid to specify 
a communicate mode, the CPU 36 reads out a program 
for the transmission control process 1 contained in the 
ROM 33, and starts processing on the program. 

First the CPU 36 performs an initial process such 
as develops in a predetermined region of the RAM 34 
the data-type conversion table 34a (FIG. 3) contained in 
the ROM 33 (step U1), and determines whether or not 
the printer 3 (external device) is connected to the digital 
camera 2 (step U2). If not, the CPU 36 continuously 
monitors whether or not the printer 3 is connected to the 
digital camera 2. 

When the CPU 36 determines at step U2 that the 
printer 3 is connected to the digital camera, it then 
determines whether or not the digital camera 2 has 
received an image select signal from the printer 3 (step 
U3). If so, the CPU 36 first reads out image data, for 
example, having a storage number "1", from among 96 
image data stored in the flash memory 31, causes the 
compander 30 to expand this image data, causes the 
signal generator 25 to add a sync signal to the 
expanded image data to form a video signal, which is 
then outputted to the display unit 12 to reproduce and 
display the image data on the display unit 12 (step U4). 

Thereafter, the CPU 36 determines whether or not 
it has received a printing image specify signal (step U5). 
If not, the CPU 36 then determines whether or not it has 
received a next image select signal or a preceding 
image select signal from the printer 3 (step U6). 

When the CPU 36 determines that it has received 
none of those signals, it returns to step U5. When the 
CPU 36 determines that it has received any one of the 
two signals, it reads out image data stored in the flash 
memory 31 in accordance with the received signal, and 
reproduces and displays the image data on the display 
12. For example, when the CPU 36 determines that it 
has received the next image select signal, and if the 
storage number of the image data reproduced and dis- 
played at present on the display 12 is "1", the CPU 36 
reads out image data of a next storage number data "2" 
from the flash memory 31 and reproduces and displays 
this data on the display 12. When the CPU 36 receives 
the preceding image select signal and the image data 
reproduced and displayed at present on the display unit 
12 has storage number data "2", it reads out image data 
having an immediately preceding storage number "1" 
from the flash memory 31, and reproduces and display 
this data on the display unit 12 (step U7), and then 
returns to step U5. 



When the CPU 36 determines at step U5 that it has 
received a printing image specify signal from the printer 
3, it specifies the image data displayed at present on the 
display unit 12 as a printing image data (transmit image 

5 data) (step U8). 

Thereafter, the CPU 36 transmits to the printer 3 an 
inquire command to inquire a type of receivable image 
data (step U9). 

The CPU 36 then determines whether or not it has 

10 received receiving-end data-type information from the 
printer (step U10). If so, the CPU 36 compares this 
received information (receivable data-type name and its 
priority data: FIG. 5) and data in the "converted data 
type" column of the data-type conversion table 34a 

75 (FIG. 3) developed in the RAM 34 (step U1 1). selects a 
data type having the highest priority from among data 
types convertible (transmittable) by the digital camera 2 
and receivable by the printer (step U12), and sets the 
selected data type as that of the image data to be trans- 

20 mrtted (step U13). 

Thereafter, the CPU 36 determines whether or not 
the set data type is that (VGA type) of the image data 
stored in the flash memory 31 (step U14). If so, the CPU 
36 reads out the image data, whose printing is speci- 

25 tied, from the flash memory 31 , transmits this data from 
the I/O port 37 via the communication cable 4 to the 
printer 3 (step U15), and then shifts to step U20. 

When the CPU 36 determines at step U14 that the 
set data type is not the VGA one, it first reads out the 

30 image data (having the VGA type), whose printing is 
specified, from the flash memory 31, transfers this 
image data to the compander 30 to cause same to 
expand the image data, and then stores the resulting 
image data in the DRAM (step U16). 

35 Then, the CPU 36 refers to the data-type conver- 
sion table 34a (FIG. 3) of the RAM 34 to read out from 
the ROM 33 a data-type conversion program which con- 
verts the image data (having the VGA type) stored in the 
DRAM 29 to that having a data type set at step U12, 

40 converts the type of the image data from the VGA type 
to the set one (for example, Q-VGA or S-VGA) on the 
basis of the data-type conversion program, and stores 
the image data having the obtained type in the RAM 34 
(step U 17). 

45 Thereafter, the CPU 36 transfers the image data 
stored in the RAM 34 to the compander 30 to cause 
same to compress the image data (step U18), and 
transmits this image data from the I/O port 37 via the 
communication cable 4 to the printer 3 (step U19). The 

so CPU 36 then determines whether or not it has received 
a reception end signal from the printer 3 (step U20). If 
so, the CPU 36 terminates the transmission control 
process 1. 

FIG. 10 illustrates a communication process in 
55 which image data is transferred from the digital camera 
2 to the printer 3, using the transmission control process 
1 (FIG. 9) executed in the digital camera 2 and the 
reception control process 1 (FIG. 8) executed by the 
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printer 3, in the image communication system 1 of the 
present embodiment 

As shown in FIG. 10. the digital camera 2 transmits 
to the printer 3 an inquire command to inquire a type of 
printer-receivable image data (step U9). Receiving the 
inquire command, the printer 3 transmits to the digital 
camera 2 the printer-receivable data-type name data 
and its priority data (receiving-end data-type informa- 
tion) contained in the reception data-type storage table 
56a (FIG. 5) of the RAM 56 (step T2). In this respect, the 
printer 3 of the present embodiment is capable of 
receiving image data having the Q- VGA and VGA types 
in this priority order, as shown in FIG. 5. 

When the digital camera 2 receives the receiving- 
end data-type information from the printer 3. it com- 
pares this information with the data in the "converted 
data type" of the data-type conversion table 34a (FIG. 3) 
of the RAM 34 (step U1 1). to select one having the high- 
est priority from among data types convertible (transmit- 
table) by the camera 2 and receivable by the printer 3 
(step U1 2), and sets this data type as that of image data 
to be transmitted (step U13). Then, the camera 2 reads 
out image data, whose printing is specified, from the 
flash memory 31 , converts the type of the image data to 
the set data type as requested, and then transmits the 
image data to the printer 3 (steps U15, U19). 

In this connection, the camera 2 of this particular 
embodiment is capable of storing image data in the 
VGA type, and transmitting the image data in the VGA, 
Q- VG A or S-VGA type. "Rius, the camera 2 sets the type 
of the image data to be transmitted at the Q-VGA type 
on the basis of the receiving-end data type information 
(FIG. 5) from the printer 3, converts the type of the 
image data whose printing is specified to the Q-VGA 
type and transmits this image data to the printer 3. 

Receiving this image data, the printer 3 stores this 
image data in the image memory 52 (step T5), and 
transmits to the camera 2 a reception end signal when 
its reception ends (step T7). When the camera 2 
receives the reception end signal, it terminates the com- 
munication process involving transfer of the series of 
image data. 

As is obvious from the above, according to the 
image communication system 1 of the present embodi- 
ment, the CPU 36 (setting means, receiving means, 
converting means, and image data transmitting unit) of 
the camera 2 (a transmitter) receives receiving-end data 
type information via the I/O port 37 (receiving means 
and image data transmitting means) from the printer 3 
(receiver), and selects and sets, as a type of image data 
to be transmitted, a data type having the highest priority 
on the basis of priority data of the respective receivable 
data types included in the receiving-end data type infor- 
mation from among data types contained in the data- 
type conversion table 34a (first storage means) of the 
RAM 34, transmittable by the camera 2, receivable by 
the printer 3 and contained in the receiving-end data 
type information. Tne CPU 36 reads from the ROM 33 a 



data-type conversion program corresponding to the set 
data type by referring to the data-type conversion table 
34a. converts the type of the image data to be transmit- 
ted to the set data type, and transmits this image data 

5 via the I/O port 37 to the printer 3. 

Thus, the camera 2 is capable of transmitting to the 
printer 3 the image data in a data type suitable for print- 
ing performed by the printer 3. As a result, a posstole 
wasteful communication time is eliminated, image data 

10 is transferred rapidly, no data type is required to be set 
manually in transfer of the image data, which improves 
hardiness of this camera. By eliminating the wasteful 
communication time, possible wasteful power consump- 
tion of internal cells in the camera and printer 2 and 3 

15 which would otherwise be produced is suppressed to 
thereby extend the service life of the cells. 

According to the image communication system 1 of 
the present embodiment, the CPU 36 (converting 
means and setting means) of the camera 2 converts the 

20 type of the image data to be transmitted to the set data 
type when the set data type is different from that of the 
image data stored in the flash memory 31 (second stor- 
age means). 

Thus, only when the type of the image data stored 
25 in the flash memory 31 is different from the set data type 
in transmission, the camera 2 converts to the set data 
type the type of the image data to be transmitted. 

According to this image communication system 1 of 
the present embodiment, the type of the image data is 
30 set depending on a graphic display type (image display 
type). 

Thus, the camera 2 is capable of transmitting to the 
printer 3 image data of a graphics display type suitable 
for the printing process performed by the printer 3. 

35 

(Second Embodiment) 

A second embodiment of the image communication 
system will be descrtoed next with reference to FIGS. 

40 11-17. The image communication system 6 comprises a 
digital camera 7 and a printer 8 which are connected by 
a communication cable 4 like the image communication 
system 1 of the first embodiment The compositions of 
the digital camera 7 and the printer 8 similar to those of 

45 the digital camera 2 and the printer 3 of the first embod- 
iment, and the same element, for example, each key or 
terminal, is identified by the same reference numeral, 
and further description thereof will be omitted. 

First, the digital camera win be described. While the 

so digital camera 2 of the first embodiment produces 
image data of the VGA type on the basis of the picked- 
up image and stores this image data in the flash mem- 
ory 31 , the digital camera 7 of the present embodiment 
produces image data of the Q-VGA type on the basis of 

55 the picked -up image and stores this image data in a 
memory (flash memory 31), and transmits to an exter- 
nal device (printer 8) the image data in the Q-VGA, VGA 
or S-VGA type. 
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FIG. 1 1 is a block diagram of an internal composi- 
tion of the camera 7. In FIGS. 1 1 and 12. the same com- 
ponent of the cameras 2 and 7 in the first and second 
embodiments is given the same reference numeral and 
further description thereof will be omitted. 

In FIG. 1 1 , the digital camera 2 is composed of a 
display unit 1 2, a CCD 20, a buffer 21 . an A/D converter 
22, a driver 23, a timing generator 24, a signal generator 
25, a VRAM 26, a D/A converter 27, a buffer 28. a 
DRAM 29. a compander 30, a flash memory 31, a CG 
32, an input unit 35, an I/O port 37. a ROM 61 , a RAM 
62. and a CPU 63 which are similar to the correspond- 
ing elements of the digital camera of FIG. 2. 

The camera 7 produces image data of the Q- VGA 
type on the basis of the picked-up image, as described 
above. Thus, image data of the Q-VGA type is stored or 
developed in the flash memory 31 or DRAM 29. 

The ROM 61 contains various control programs for 
control of the appropriate elements of the camera 7 exe- 
cuted by a CPU 63 such as a transmission control proc- 
ess 2 (FIGS. 16 and 17) to be described later. The 
respective control programs are contained in the form of 
a program code readable by the CPU 63. 

The ROM 61 contains data-type conversion pro- 
grams which convert image data having the Q-VGA 
type stored in the flash memory 31 to image data having 
the VGA and S-VGA types and also contains a data- 
type conversion table 62a (FIG. 12) which will be devel- 
oped in the RAM 62 and described later. 

The RAM 62 forms a work area which temporarily 
stores various data to be processed when various con- 
trol processes are executed by the CPU 63. A data-type 
conversion table 62a read out from the ROM 61 by the 
CPU 63 is developed in the RAM 62. 

FIG. 12 illustrates one example of the data-type 
conversion table 62a to be developed in RAM 62 In the 
table 62a. a "converted data type" column contains type 
names of image data (in the present embodiment. Q- 
VGA, S-VGA) to which the type (VGA) of the image data 
stored in the flash memory 31 as a conversion source is 
convertible (transmittable) by the camera 2. and a "con- 
version program" column contains program names of 
data-type conversion programs in charge of type con- 
version corresponding to the respective type names of 
image data in the "converted data type" column. 

The CPU 63 controls the respective elements of the 
digital camera 7 in accordance with various control pro- 
grams contained in the ROM 61. Specifically, the CPU 
63 is responsive to specifying of a communicate mode 
by sliding the mode change switch 13 to perform the 
transmission control process 2 (FIGS. 16 and 17). 

In the transmission control process 2, the CPU 63 
receives receiving-end data type information (receiva- 
ble data type name and its priority data. FIG. 1 4) via the 
I/O port 37 from the printer 8, compares the receiving- 
end data type information and the "converted data type" 
column data of the data-type conversion table 62a (FIG. 
12) developed in the RAM 62 to select a data type of the 



highest priority from among data types convertible 
(transmittable) by the digital camera 7 and receivable by 
the printer 8. 

Thereafter, when the CPU 63 determines that the 
5 selected data type has a higher image quality than that 
of the image data stored in the flash memory 31, it 
selects as the type of image data to be transmitted a 
data type of an image quality level closest to the 
selected data type and having an image quality level 
10 than the type of the image data stored in the flash mem- 
ory 31 from among the transmittable receivable data 
types, and sets the selected data type. The CPU 63 
then refers to the data-type conversion table 34a to read 
out a data-type conversion program corresponding to 
15 the set data type from the ROM 61 . converts the type of 
the image data to be transmitted to the set data type, 
and then transmits this image data via the I/O port 37 to 
the printer 8. 

The printer 8 will be described next. Like the printer 

20 3 of the first embodiment, the printer 8 of the present 
embodiment is capable of receiving image data of the 
VGA and Q-VGA types from an external device (digital 
camera 7). In addition to the image data of the Q-VGA 
type, the printer 8 is capable of printing image data of 

25 the VGA type. When the printer 8 receives image data 
of the Q-VGA type, it performs a printing process on the 
basis of the image data of the Q-GVA type, while when 
it receives image data of the VGA type, it performs a 
printing process on the basis of the image data of the 

30 VGA typa 

FIG. 13 is a block diagram of the printer 8. In FIGS. 
13 and 14, the same element is given the same refer- 
ence numeral and its further description will be omitted. 
In FIG. 13, the printer 8 is composed of an I/O port 

35 51 , an image memory 52, an expander 53. a key-in unit 
54, a color printing unit 58, a ROM 71 . a RAM 72. and a 
CPU 73 similar to those corresponding ones of the 
printer of FIG. 4. 

The ROM 71 contains various control programs 

40 such as a main control process 2 (FIG. 15) and the 
reception control process 1 (FIG. 8) set as a subroutine 
of the main control process 2 for control of the respec- 
tive elements of the printer 8 by the CPU 73. The 
respective control programs are contained in the form of 

45 codes readable by the CPU 73. The ROM 71 also con- 
tains a reception data-type storage table 72a (FIG. 14) 
to be developed in the RAM 72. 

When the respective control processes are exe- 
cuted by the CPU 73, the RAM 72 forms as a work area 

so which temporarily stores various data to be processed. 
The reception data-type storage table 56a read out from 
the ROM 71 by the CPU 73 is developed in the RAM 72. 

FIG. 14 illustrates one example of the reception 
data-type storage table 72a developed in the RAM 72. 

55 In the reception data-type storage table 72a, a "recep- 
tion data type" column contains data-type name data (in 
the present embodiment VGA. Q-VGA) of image data 
receivable in the printer 8, and a corresponding "prior- 
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ity" column contains numerical (priority) data which 
determines the priority of reception of a respective data 
type in accordance with a printing process performed in 
the printer 8. 

The printer 8 is capable of receiving image data of 
the VGA and Q- VGA types. When the printer 8 receives 
image data of the VGA type, it performs a printing proc- 
ess on the basis of the image data of the VGA type 
while when it receives image data of the Q-VGA type, it 
performs a printing process on the basis of this image 
data. Usually, printing with image data of the VGA type 
provides a printed image of a higher quality than with 
the VGA data type, so that as shown in FIG. 14, the 
VGA type is set at higher priority ("1") than the Q-VGA 
type ("2"). 

The data (receivable data-type name data and its 
priority data) stored in the reception data-type storage 
table 72a is transmitted via the communication cable 4 
to the digital camera 2 (transmitting-end external 
device) in the reception control process 1 (FIG.8) set as 
the subroutine of the main control process 2 (FIG. 15). 

The CPU 73 controls the respective elements of the 
printer 8 in accordance with the various control pro- 
grams contained in the ROM 71. More specifically, 
when the power switch 42 is depressed to turn on the 
power supply, the CPU 73 executes the main control 
process 2 (FIG. 15) and the reception control process 1 
(FIG. 8) set as the subroutine of the main control proc- 
ess 2. 

Before the operation of the inventive image commu- 
nication system 6 is descrfoed, its several important 
points will be outlined. 

, As described in the composition of this embodi- 
ment, its digital camera 7 is capable of storing picked-up 
image data in the Q-VGA type in the flash memory 31 , 
and transmitting to the printer 8 the image data in the Q- 
VGA, VGA or S-VGA type. 

The printer 8 is capable of receiving from the digital 
camera 7 image data of the VGA and Q-VGA types. 
When the printer 8 receives image data of the VGA 
type, it performs a printing process on the basis of the 
image data of the VGA type while when it receives 
image data of the Q-VGA type, it performs a printing 
process on the basis of this image data. Usually, print- 
ing with image data of the VGA type provides a printed 
image of a higher quality than with the VGA data type, 
so that the VGA type is set at higher priority ("1") than 
the Q-VGA type ("2"). 

When the digital camera transmits image data to 
the printer 8 in the image communication system 6 and 
if the image communication system 6 takes the same 
control composition as that in the first embodiment, the 
digital camera 7 sets the type of image data to be trans- 
mitted at the VGA type on the basis of priority data from 
the printer 8, converts the image data of the Q-VGA 
type stored in the flash memory 31 to that of the VGA 
type, and then transmits this image data to the printer 8. 

When the camera 7 converts the image data of the 



Q-VGA type to that of the VGA type, it only doubles the 
image data of the Q-VGA type in length and breadth, 
and the resulting data of the VGA type is the same in 
resolution as image data of the Q-VGA type That is, 

5 even though the printer 8 performs a printing process on 
the basis of the image data of the VGA type, it can only 
obtain the result of the printing having the same image 
quality level (resolution) as it performs a printing proc- 
ess on the basis of the image data of the Q-VGA type. 

10 In such a case, transmission of image data of the Q- 
VGA type will suffice, but demerits such as an increase 
in the communication time, and useless data type con- 
version in the digital camera 7 would be produced due 
to transmission of image data of the VGA type. 

15 The composition of the image communication sys- 
tem of this embodiment which will be described next 
eliminates the above problems and is intended to trans- 
fer image data in an optimal data type. 

A main control process 2 (FIG. 15) performed by 

20 the CPU 73 of the printer 8 is substantially the same as 
the main control process 1 (FIG. 7) performed in the first 
embodiment except for the following: 

The printer 3 of the first embodiment can only print 
image data of the Q-VGA type, so that when the image 

25 data received from the camera 2 takes the VGA type, 
the printer 3 converts the image data to that of the Q- 
VGA type at steps S10 and S1 1 of the flow chart of FIG. 
7, and then performs a color printing process starting 
with steps Si 2 whereas the printer 8 of the present 

30 embodiment prints image data of both the VGA and Q- 
VGA types, so that its flow chart of FIG. 15 lacks 
processing steps corresponding to the steps S10 and 
S11. When the image data received from the camera 7 
has the VGA type, the printer 8 performs a color printing 

35 process starting with step A10 on the basis of this 
image data of the VGA type while when the received 
data has the Q-VGA type, the printer 8 performs a color 
printing process on the basis of this image data of the 
Q-VGA type. 

40 The reception control process 1 of FIG. 8 set as a 
subroutine of the main control process 2 is the same as 
that described with reference to the first embodiment. 
Thus, further description of the main control process 2 
performed by the CPU 73 of the printer 8 and the recep- 

45 tion control process 1 set as a subroutine of the main 
control process 2 will be omitted. 

The transmission control process 2 performed by 
the CPU 63 of the digital camera 7 will be described 
next with reference to flow charts of FIGS. 1 6 and 1 7. 

so Since the transmission control process 2 has basi- 
cally the same composition as the transmission control 
process 1 of FIG. 9 described with reference to the first 
embodiment, only unique portions of the present 
embodiment will be described next.. 

55 When the mode change switch 13 is slid to specify 
a communication mode, the CPU 63 reads out a pro- 
gram on the transmission control process 2 stored in the 
ROM 61, and starts its transmission control process at 
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steps B1-B9 similar to the steps U1-U9 of the transmis- 
sion control process 1 of FIG. 9 

The CPU 63 then determines whether or not it has 
received receiving-end data-type information from the 
printer 8 (step B10). If so, the CPU 63 compares this 
received information (receivable data-type name and its 
priority data :FIG. 14) and data in the "converted data 
type" column of the data-type conversion table 62a 
(FIG. 12) developed in the RAM 62 (step B11), selects 
a data type having the highest priority from among data 
types convertible (transmittable) by the digital camera 7 
and receivable by the printer 8 (step B12). 

Thereafter, the CPU 63 determines whether or not 
the selected data type has a higher resolution (image 
quality) than the Q-VGA type of the image data stored in 
the flash memory 31 (step B13). If the selected data 
type is the Q-VGA type or a data type of a lower resolu- 
tion, the CPU 63 sets the selected data type as a type of 
image data to be transmitted (step B1 4), and then shifts 
to step B20. 

When the CPU 63 determines at step B13 that the 
selected data type is a type having a higher resolution 
than the Q-VGA type, the CPU 63 searches for a data 
type having the second priority of priority from among 
transmittable receivable data types (step B15), and 
determines whether this data type exists or not (step 
B1 6). If not, the CPU 63 sets the last-selected data type 
as the type of the image data to be transmitted (step 
B18), and then shifts to step B20. 

When the CPU 63 determines at step B16 that the 
appropriate data type exists, it selects the data type 
(stepB17), and then determines whether the selected 
data type has a higher resolution than the data type (Q- 
VGA) of the image data stored in the flash memory 31 
(step B19). 

If not. the CPU 63 shifts to step B14 where it sets 
the last-selected data type as that of image data to be 
transmitted (step B14), and then shifts to step B20. 
When the CPU 63 determines at step B19 that the 
selected data type is a one having a higher resolution 
than the Q-VGA type, the CPU 63 returns to step B15. 

By employing such control composition, the digital 
camera 7 recognizes the resolution (picture quality 
level) of the image data stored in the flash memory 31 
on the basis of this type of the image data, and sup- 
presses to the utmost transmission of the image data in 
a type having a picture quality level higher than the type 
of the image data of the transmission source. Even 
when the image data is required to be transmitted in a 
type having a picture quality level higher than the type of 
the image data of the transmission source, the image 
data is controlled so as to be transmitted in a data type 
having the closest possible image quality level to that of 
the image data of the transmission source. 

The CPU 63 then determines whether or not that 
the data type set at step Bl 4 or Bl 7 is the type (Q-VGA) 
of the image data stored in the flash memory 31 (step 
B20). If so. the CPU 63 reads out image data, whose 



printing is specified, from the flash memory 31, trans- 
mits this image data from the I/O port 37 via the commu- 
nication cable 4 to the printer 8 (step B21), and then 
shifts to step B26. 
5 When the CPU 63 determines at step B20 that the 

set data type is not the Q-VGA type, it converts the type 
(Q-VGA) of the image data, whose printing is specified, 
to the data type set at step B14 or B17 and transmits 
this image data from the I/O port 37 via the communica- 
te tion cable 4 to the printer 8 (steps B22-B25). When the 
CPU 63 receives a reception end signal from the printer 
8 (step B26). it terminates the transmission control 
process 2. 

The use of such control composition serves to elim- 
15 inates the problem that although prints of the same pic- 
ture quality level can be only obtained, the type of the 
image data to be printed would be converted to a data 
type having a higher image quality level than its uncon- 
verted one on the basis of the priority data from the 
20 printer 8 and the resulting image data is transmitted. 
Compared to the control composition of the first embod- 
iment, image data is transferred in a type optimal for the 
transmitting and receiving ends. 

For example, infrared communication is applicable 
25 to the above embodiments, which will be described 
next. 

FIG. 18 is a block diagram of a circuit arrangement 
of a modification of the above system 6 which performs 
data transmission, using Ir DA (Infrared Data Associa- 
te tion) system infrared communication, between the dig- 
ital camera 7 and the printer 8. 

In FIG. 18, the digital camera 7 is provide with a 
buffer 81, an Ir signal modulator/demodulator 82, and 
an 10 Ir-signal transmit/receive section 83. 
35 The buffer 81 is connected to the CPU 63 and 
includes a transmit data memory 81 a which temporarily 
stores image data, control data, etc.. the transmission of 
which are specified and a receive data memory 81b 
which temporarily stores data received from an external 
40 device (printer 8), using infrared communication. 

The Ir-signal modulator/demodulator 82 is provided 
with a modulator 82a which modulates infrared with 
transmit data fed by the transmit data memory 81a of 
the buffer 81 to output a resulting Ir signal, and a 
45 demodulator 82b which demodulates an Ir signal fed 
from a receive LED (photodiode) 83b of the Ir-signal 
transmit/receive section 83. 

The Ir-signal transmit/receive section 83 is provided 
with a transmit LED 83a which transmits an Ir signal fed 
so by the modulator 82a of the Ir-signal modulator/demod- 
ulator 82, and the photo-diode 83b which receives an Ir 
signal transmitted by the external device (printer 8) hav- 
ing an infrared communication function conforming to 
the IrDA standards. 
55 The ROM 61 connected to the CPU 63 contains an 
(infrared communication control) program in charge of 
control of infrared communication. 

The CPU 63 controls the driving of the respective 
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elements of the digital camera 7 in accordance with the 
infrared communication control program to execute data 
communication with the external device, using an infra- 
red pulse signal. 

In FIG- 1 8, the printer 8 is provided with a buffer 91 1 s 
an Ir-signal modulator/demodulator 92, and an Ir-signal 
transmit/receive section 93 in addition to the circuit 
arrangement of FIG. 13. 

Since those elements 91 , 92 and 93 are identical to the 
corresponding ones of the digital camera 7, further w 
description thereof will be omitted. 

The digital camera 7 and the printer 8, each having 
an infrared communication function, cooperate to per- 
form, using infrared communication, a communication 
process involving transmission of a series of data such is 
as is shown in the main control process 2 (FIG. 15), 
reception control process 1 (FIG. 8), and transmission 
control process 2 (FIGS. 16 and 1 7), so that image data 
is transferred from the digital camera 7 to the printer 8, 
using infrared communication. 20 

As is obvious from the above, according to the 
image communication system 6 of the present embodi- 
ment, the CPU 63 (selecting means, receiving means, 
setting means, converting means, comparing means, 
converting means, and image data transmitting unit) of 25 
the camera 7 (transmitter) receives receiving-end data 
type information via the I/O port 37 (receiving means 
and image data transmitting means) from the printer 8 
(receiver), and selects and selects, as a type of image 
data to be transmitted, a data type having the highest 30 
priority on the basis of priority data of the respective 
receivable data types included in the receiving-end data 
type information from among data types contained in 
the data-type conversion table 62a (first storage means) 
of the RAM 62, transmittable by the camera 7, receiva- 35 
ble by the printer 8 and contained in the receiving-end 
data type information. Then, when the CPU 63 deter- 
mines that the selected data type has a higher image 
quality than that of the image data stored in the flash 
memory 31 (second storage means), it selects and sets. 40 
as a type of image data to be transmitted, from among 
transmittable receivable data types a data type having a 
picture quality level closest to the selected image type 
and having quality level than the type of image data 
stored in the flash memory 31 . The CPU 63 then reads 45 
from the ROM 61 a data-type conversion program cor- 
responding to the set data type by referring to the data- 
type conversion table 34a, converts the type of the 
image data to be transmitted to the set data type, and 
transmits this image data via the I/O port 37 to the so 
printer 8. 

Thus, the camera 7 is capable of transmitting the 
image data to the printer 8 in an optimal data type in 
consideration of the printing process performed by the 
printer 8 and the image quality level of the image data 55 
stored in the flash memory. As a result, a wasteful com- 
munication time which would otherwise be produced is 
eliminated, image data is transferred rapidly, no data 



type is required to be set manually in transfer of the 
image data, which improves handiness of this camera. 
By eliminating the wasteful communication time, waste- 
ful power consumption of internal cells in the camera 
and printer 2 and 3 which would otherwise be produced 
is suppressed to thereby extend the service life of the 
cells. 

According to the image communication system 6 of 
the present embodiment, the CPU 63 (converting 
means and setting means) of the camera 7 converts the 
type of the image data to be transmitted to the set data 
type when the set data type is different from that of the 
image data stored in the flash memory 31 (second stor- 
age means). 

Thus, only when the type of the image data stored 
in the flash memory 31 is different from the set data type 
in transmission, the camera 7 converts to the set data 
type the type of the image data to be transmitted. 

While the present invention has been described 
with reference to the first and second embodiments, the 
present invention is not limited to the above embodi- 
ments, and many changes and modification are possi- 
ble without departing from the spirit and scope of the 
invention. 

For example, while in the first and second embodi- 
ments, transfer of image data of a stationary picture has 
been described, the image data to be transferred is not 
limited to that of the stationary picture, but may be that 
of an animation, of course. 

While in the first and second embodiments applica- 
tion of the present invention to the type of the image 
data set on the basis of image display types such as 
VGA and Q-VGA has been illustrated, the present 
invention may also be applicable to the type of image 
data set on the basis of, for example, a color different 
signal pixel composition (4:2:2 format, 4:1:1 format or 
the like) and the compression/expansion system of 
image data. 

While in the first and second embodiments the 
image data is illustrated as transferred, using cable 
communication via the communication cable 4, the 
image data may be transferred by radio communication 
including infrared communication in an infrared data 
association system. 

In the first and second embodiments application of 
the present invention to the image communication sys- 
tems 1 and 6 which include the digital cameras 2, 7 
(transmitters) and printers 3. 8 (receivers) has been 
described, the transmitter and receiver (electronic 
devices) which constitute the image communication 
systems are not limited to the digital cameras 2 and 7 
and printers 3 and 8, of course. 

Claims 

1. An image communication system(l) comprising a 
transmitter^) capable of transmitting image data in 
a selected one of a plurality of data types and a 
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receiver(3) capable of receiving from said transmit- 
ter^) image data in a selected one of a plurality of 
types. 

said receiver(3) comprising: 

5 

a storage means(55) for pre-storing the plural- 
ity of data-type information items, each repre- 
senting a respective one of the plurality of data 
types in a selected one of which said 
receiver(3) is capable of receiving image data, to 
and a corresponding plurality of priority data 
items each given to a respective one of the last- 
mentioned plurality of data types; 
a transmitting means(51) for transmitting to 
said transmitter^) the plurality of data type 15 3. 
information items and the corresponding plural- 
ity of priority data stored in said storage 
means(55); and 

an image data receiving means(51) for receiv- 
ing image data transmitted in a selected one of 20 
the plurality of data types by said transmit- 4. 
ter(2), and 

said transmitter^) comprising: 

a first storage means(33) for pre-storing a 25 
plurality of data type information items 
each representing a respective one of the 
plurality of data types in which said trans- 
mitter^) is capable of transmitting image 
data; 30 
a receiving means(37) for receiving a plu- 
rality of data type information items and the 
corresponding plurality of priority data 
transmitted and receivable by said 
receiver(3); 35 
setting means(36) for selecting and set- 
ting, as a data type in which said transmit- 
ter^) transmits image data to said 
receiver(3), a data type having the highest 
priority on the basis of the plurality of prior- 40 
ity data received by said receiving 
means(37) from among the plurality of 
data type information items pre-stored in 
said f irst storage means(33) and transmtt- 
table by said transmitter^) and received 45 
by said receiving means(37) and receiva- 
ble by said receiver(3); 
a converting means(36) for converting the 
data type, in which said transmitter(2) 
transmits the image data to said so 
receiver(3) f to the data type set by said 
setting means(36); and 
an image data transmitting means(37) for 
transmitting to said receiver(3) the image 
data in the type converted by said convert- ss 
ing means(36). 

2. The image communication system(1) according to 



claim 1, wherein said transm*rtter(2) further com- 
prises: 

a second storage means(31) for storing image 
data in a predetermined data type, and 
wherein: 

said converting means(36) is responsive to the 
data type set by said setting means(36) being 
different from that for the image data stored in 
said second storage means(31) to convert the 
data type, in which said transmitter^) transmits 
the image data, to the data type set by said set- 
ting means(36). 

The image communication system(1) according to 
claim 1, wherein the data type in which said trans- 
mitter(2) transmits the image data to said 
receiver(3) is set depending on a type of displaying 
the image. 

An image communication system(1) comprising a 
transmitter(7) capable of transmitting image data in 
a selected one of a plurality of types different in 
image quality level and a receiver(8) capable of 
receiving image data from said transmitter(7) in a 
selected one of a plurality of types different in 
image quality level, 

said receiver(8) comprising: 

a storage means(71) for pre-storing a plurality 
of data-type information items each represent- 
ing a respective one of the plurality of data 
types in a selected one of which said 
receiver(8) is capable of receiving image data, 
and a corresponding plurality of priority date 
each given to a respective one of the last-men- 
tioned plurality of data types; 
a transmitting means(51) for transmitting to 
said transmitter^) the plurality of data type 
information items and the corresponding plural- 
ity of priority data stored in said storage 
means(71);and 

a image data receiving means(51) for receiving 
image data transmitted in a selected one of the 
plurality of data types by said transmitter(7), 
and 

said transmitter(7) comprising: 

a first storage means(61) for pre-storing a 
plurality of data type information items 
each representing a respective one of the 
plurality of data types in which said trans- 
mitter^ is capable of transmitting image 
data to said receiver(8); 
a second storage means(3l) for storing 
image data in a data type having a prede- 
termined image quality level; 
a receiving means(37) for receiving the 
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plurality of data type information items and 
the corresponding plurality of priority data 
transmitted and receivable by said 
receiver(8); 

a selecting means(63) for selecting, as a 5 
data type in which said transmitter(7) 
transmits image data to said receiver^), a 
data type having the highest priority on the 
basis of the plurality of priority data 7. 
received by said receiving means(37) from io 
among the plurality of data type informa- 
tion items pre-stored in said first storage 
means(61 ) and transmrttable by said trans- 
mitter^), and received by said receiving 
means(37) and receivable by said is 
receiver(8); 

a comparing means(63) for comparing an 
image quality level of the data type 
selected by said selecting means(63) with 
that of the data type for the image data 20 
stored in said second storage means(31); 
a setting means(63), responsive to said 
comparing means determining that said 
selected data type has a higher image 
quality level than the data type for the 25 
image data stored in said second storage 
means(31), for selecting and setting, as 
the data type in which said transmitter(7) 
transmits the image data to said 
receiver(8), a data type having an image 30 
quality level closest to that of the data type 
for the image data stored in said second 
storage means(31) from among the plural- 
ity of transmrttable receivable data types; 
a converting means(63) for converting the 35 
data type in which said transmitter(7) 8. 
transmits the image data to said 
receiver(8) to the data type set by said set- 
ting means(63); and 

a image data transmitting means(37) for 40 
transmitting to said receiver(8) the image 
data in the data type converted by said 
converting means(63). 

5. The image communication system(1) according to 45 
claim 4, wherein said setting means(63) is respon- 
sive to said comparing means determining that said 
selected data type has a higher image quality level 
than the data type for the image data stored in said 
second storage means(3 1 ) to select and set. as the so 
data type in which said transmitter(7) transmits the 
image data to said receiver(8), a data type having 

an image quality level not lower than and closest to 
that of the data type for the image data stored in 
said second storage means(31) from among the ss 
transmittal! e receivable data types; 

6. The image communication system(1) according to 



claim 4, wherein said converting means (63) is 
responsive to the data type set by said setting 
means(63) being different from that of the type of 
the image data stored in said second storage 
means(31) to convert the data type in which said 
transmits the image data to said receiver(8) to the 
data type set by said setting means(63). 

A communication control method for an image com- 
munication system(1) comprising a transmitter(2) 
capable of transmitting image data in a selected 
one of a plurality of data types and a receiver(3) 
capable of receiving image data in a selected one 
of a plurality of types, comprising the steps of: 

transmitting from the receiver(3) to the trans- 
mitter^) a plurality of data type information 
items each representing a respective one of 
the plurality of data types and a corresponding 
plurality of priority data each given to a respec- 
tive one of the plurality of data type information 
items ;(T2) and 

selecting and setting in the transmitter^), as a 
data type in which the transmitter^) transmits 
image data to the receiver(3), a data type hav- 
ing the highest priority on the basis of the plu- 
rality of priority data received by the receiver(3) 
from among the plurality of data type informa- 
tion items received from and receivable by the 
receiver(3);(U1 1-U13) and 
converting in the transmitter^) the data type in 
which the transmitter(2) transmits the image 
data to the receiver (3) to the data type set by 
said setting step(U17). 

A communication control method for an image com- 
munication system(1) comprising a transmitted 7) 
capable of transmitting image data in a selected 
one of a plurality of types different in image quality 
level and a receiver(8) capable of receiving image 
data in a selected one of a plurality of types differ- 
ent in image quality level, comprising the steps of: 

transmitting from the receiver(8) to the trans- 
mitter(7) the plurality of data type information 
items and a corresponding plurality of priority 
data(T2); 

storing image data in a memory of the transmit- 
ter in a data type having a predetermined 
image quality level; selecting in the transmit- 
ter^), as a data type in which the transmitter(7) 
transmits image data to the receiver(8), a data 
type having the highest priority on the basis of 
the plurality of priority data received by the 
receiver(8) from among the plurality of data 
type information items transmittable by the 
transmitter^), and received from and receiva- 
ble by the receiver(8)(B1 1-B12); 
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comparing in the transmitter(7) an image qual- 
ity of level of the data type selected by said 
selecting step with that of the data type for the 
image data stored in the memory, and in 
response to said comparing step determining 5 
that the selected data type has a higher image 
quality level than the data type for the image 
data stored in the memory, selecting and set- 
ting in the transmitter^), as a data type in 
which the transmitter^) transmits the image 10 
data to the receiver(8), a data type having an 
image quality level closest to that of the data 
type for the image data stored in the memory 
from among the plurality of transmittable 
receivable data types(B1 3-1 8); 15 
converting in said transmitter(7) the data type 
in which the transmitter(7) transmits the image 
data to the receiver(8) to the data type set by 
said setting step(B23); and 
transmitting from the transmitter(7) to the 20 
receiver(8) the image data in the data type con- 
verted by said converting step(B25). 

9. A transmitter^) capable of transmitting an image 
data in a selected one of a plurality of data types, 2s 
comprising: 

a first storage means(33) for pre-storing a plu- 
rality of data type information items each repre- 
senting a respective one of the plurality of data 30 
types in which said transmitter^) is capable of 
transmitting image data; 
a receiving means(37) for receiving a plurality 
of data type information items and the corre- 
sponding plurality of priority data transmitted 35 
and receivable by a receiver(3); 
a setting means(36) for selecting and setting, 
as a data type in which said transmitter^) 
transmits image data to said receiver(3), a data 
type having the highest priority on the basis of 40 
the plurality of priority data received by said 
receiving means(37) from among the plurality 
of data type information items pre-stored in 
said first storage means(33) and transmittable 
by said transmitter^) and received by said 45 
receiving means(37) and receivable by said 
receiver(3); 

a converting means(36) for converting the data 
type, in which said transmitter^) transmits the 
image data to said receiver(3), to the data type 50 
set by said setting means(36); and 
an image data transmitting means(37) for 
transmitting to said receiver(3) the image data 
in the type converted by said converting 
means(36). 55 

10. A transmitter^) capable of transmitting image data 
in a selected one of a plurality of data types differ- 



ent in image quality level, comprising: 

a first storage means(61) for pre-storing a plu- 
rality of data type information items each repre- 
senting a respective one of the plurality of data 
types in which said transmitter(7) is capable of 
transmitting image data to a receiver(8); 
a second storage means(31) for storing image 
data in a data type having a predetermined 
image quality level; 

a receiving means(37) for receiving the plural- 
ity of data type information items and the corre- 
sponding plurality of priority data transmitted 
and receivable by said receiver(8); 
a selecting means(63) for selecting, as a data 
type in which said transmitter^) transmits 
image data to said receiver(8), a data type hav- 
ing the highest priority on the basis of the plu- 
rality of priority data received by said receiving 
means(37) from among the plurality of data 
type information items pre-stored in said first 
storage means(61) and transmittable by said 
transmitter^, and received by said receiving 
means(37) and receivable by said receiver(8); 
a comparing means(63) for comparing an 
image quality level of the data type selected by 
said selecting means(63) with that of the data 
type for the image data stored in said second 
storage means(31); 

a setting means(63), responsive to said com- 
paring means determining that said selected 
data type has a higher image quality level than 
the data type for the image data stored in said 
second storage means(31), for selecting and 
setting, as the data type in which said transmit- 
ter^) transmits the image data to said 
receiver(8), a data type having an image qual- 
ity level closest to that of the data type for the 
image data stored in said second storage 
means(31) from among the plurality of trans- 
mittable receivable data types; 
a converting means(63) for converting the data 
type in which said transmitter(7) transmits the 
image data to said receiver(8) to the data type 
set by said setting means(63); and 
a image data transmitting means(37) for trans- 
mitting to said receiver(3) the image data in the 
data type converted by said converting 
means(63). 

11. A receiver(3) capable of receiving image data in a 
selected one of a plurality of data types, compris- 
ing: 

a storage means(55) for pre-storing a plurality 
of data-type information items each represent- 
ing a respective one of the plurality of data 
types in a selected one of which said 
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receiver(3) is capable of receiving image data, 
and a corresponding plurality of priority data 
each given to a respective one of the last-men- 
tioned plurality of data types; 
a transmitting means(51 ) for transmitting to a 5 
transmitter^) the plurality of data type informa- 
tion items and the corresponding plurality of 
priority data stored in said storage means(55); 
and 

image data receiving means(51) for receiving 10 
image data transmitted in a selected one of the 
plurality of data types by said transmitter^). 

12. A communication control method for a transmit- 
ter^) capable of transmitting image data in a is 
selected one of a plurality of data types, comprising 

the steps of: 

selecting and setting in said transmitter^), as a 
data type in which the transmitter^) transmits 20 
image data to said receiver(3), a data type hav- 
ing the highest priority on the basis of the plu- 
rality of priority data received by a receiver(3) 
from among the plurality of data type informa- 
tion items received from and receivable by said 25 
receiver(3)(U1 1 -U13); and 
converting in said receiver(3) the data type in 
which said transmitter^) transmits the image 
data to said receiver(3) to the data type set by 
said setting means(36)(U1 7). 30 

13. A communication control method for a transmit- 
ter^) which is capable of transmitting image data in 
a selected one of a plurality of data types, compris- 
ing the steps of: 35 

storing image data in a memory of said trans- 
mitter in a data type having a predetermined 
image quality level; 

selecting, as a data type in which the transmit- 40 
ter(7) transmits image data to a receiver(8). a 
data type having the highest priority on the 
basis of the plurality of priority data received by 
the receiver(8) from among the plurality of data 
type information items and transmrttable by the 45 
transmitter^), and received from and receiva- 
ble by the receiver(8)(B1 1-B12); 
comparing an image quality of level of the data 
type selected by said selecting means(63) with 
that of the data type for the image data stored so 
in said memory, and in response to said com- 
paring step determining that the selected data 
type has a higher image quality level than the 
data type for the image data stored in the mem- 
ory, selecting and setting in the transmitter^), 55 
as a data type in which the transmitter(7) trans- 
mits the image data to the receiver(8), a data 
type having an image quality level closest to 



that of the data type for the image data stored 
in the memory from among the plurality of 
transmrttable receivable data types(B13-B18); 
converting in the transmitter^ the data type in 
which the transmitter(7) transmits the image 
data to the receiver(8) to the data type set by 
said setting step(B23); and 
transmitting from the transmitted 7) to the 
receiver(8) the image data in the data type con- 
verted by said converting step(B25). 
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FIG.5 
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of a digital camera (2) receives receiving-end data type 
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